Targeted functional investigations guided by integrative proteome network analysis revealed significant perturbations of renal tubular cell functions induced by high glucose.
Recently, several studies employed various proteomic approaches to define diabetes-induced changes in renal proteins. However, functional significance of those datasets in diabetic nephropathy remained unclear. We thus performed integrative proteome network analysis of such datasets followed by various targeted functional studies in distal renal tubular cells treated with high glucose (HG) (25 mM) compared to normal glucose (NG) (5.5 mM) and NG + mannitol (M) (5.5 + 19.5 mM). The data showed that at 96 h when cell proliferation/death, tight junction protein and β-/F-actin expression and organization, and transepithelial resistance remained unchanged, only HG caused increased levels of HSP90, HSP70, and HSP60, and increased accumulation of intracellular protein aggregates. In addition, HG also induced overproduction of intracellular ROS, decreased catalase level, increased level of oxidatively modified proteins, increased intracellular ATP level, and defective transepithelial Ca2+ transport. However, both HG and M increased the levels of ubiquitinated proteins. Taken together, this study demonstrated significant perturbations of distal renal tubular cells induced by HG based on targeted functional studies guided by integrative proteome network analysis. These data may, at least in part, lead to better understanding of the pathogenic mechanisms of diabetic nephropathy.